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Abbreviations 

 
AAE = adverse arrhythmic events 

ASA = alcohol septal ablation 

HCM = hypertrophic cardiomyopathy 

ICD = implantable cardioverter-defibrillator 

LVOT = left ventricular outflow tract 

NYHA = New York Heart Association 

SCD = sudden cardiac death 
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Abstract 

 

Objectives 

The aim of this meta-analysis was to compare long-term outcomes after myectomy and 

alcohol septal ablation (ASA) in patients with hypertrophic cardiomyopathy (HCM). 

 

Background 

Surgical myectomy and ASA are both accepted treatment options for medical therapy–

resistant obstructive HCM. Previous meta-analyses only evaluated short-term outcomes. 

 

Methods 

A systematic review was conducted for eligible studies with a follow-up of at least 3 years. 

Primary outcomes were all-cause mortality and (aborted) sudden cardiac death (SCD). 

Secondary outcomes were periprocedural complications, left ventricular outflow tract 

gradient, and New York Heart Association functional class after ≥3 months, and 

reintervention. Pooled estimates were calculated using a random-effects meta-analysis. 

 

Results 

Sixteen myectomy cohorts (n = 2,791; mean follow-up, 7.4 years) and 11 ASA cohorts (n = 

2,013; mean follow-up, 6.2 years) were included. Long-term mortality was found to be 

similarly low after ASA (1.5% per year) compared with myectomy (1.4% per year, p = 0.78). 

The rate of (aborted) SCD, including appropriate implantable cardioverter defibrillator 

shocks, was 0.4% per year after ASA and 0.5% per year after myectomy (p = 0.47). 

Permanent pacemaker implantation was performed after ASA in 10% of the patients 

compared with 4.4% after myectomy (p < 0.001). Reintervention was performed in 7.7% 

of the patients who underwent ASA compared with 1.6% after myectomy (p = 0.001). 

 

Conclusions 

Long-term mortality and (aborted) SCD rates after ASA and myectomy are similarly low. 

Patients who undergo ASA have more than twice the risk of permanent pacemaker 

implantation and a 5 times higher risk of the need for additional septal reduction therapy 

compared with those who undergo myectomy. 

 

 

 

 

 



CHAPTER 4

 

53 

Introduction  

 

In patients with obstructive hypertrophic cardiomyopathy (HCM) who remain highly 

symptomatic despite optimal medical therapy, septal reduction therapy should be 

considered. This can be done by either surgical myectomy or alcohol septal ablation (ASA) 

(1–3). Myectomy has been used for more than 5 decades (4). ASA was developed as a 

percutaneous alternative and was quickly adopted all over the world. Now, 20 years after 

its introduction, the debate about the safety of ASA continues, especially concerning the 

arrhythmogenic effect of the ablation scar in patients already at an increased risk of life-

threatening arrhythmias. The 2 most recent meta-analyses date back to 2010 and only 

evaluated short-term outcomes (5,6). The aim of this meta-analysis was to compare long-

term outcomes after myectomy and ASA.  

 

Methods  

 

Search strategy  

Specific search terms were constructed, containing all synonyms for HCM in combination 

with all synonyms for myectomy and/or ASA, for the following databases: Embase, 

MEDLINE, Cochrane, Web-of-Science, PubMed publisher, and Google Scholar. Search  
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terms and the amount of hits per database are shown in Online Table 1. Predetermined 

inclusion and exclusion criteria (Figure 1) were applied by 2 independent reviewers. 

Because of our primary interest in long-term outcomes, a minimal mean follow-up was set 

at 3 years. Observational studies were included, in lack of randomized, controlled trials.  

 

Data extraction  

Continuous variables were extracted as means or medians, and dichotomous variables 

were extracted in absolute numbers or percentages for each cohort.  

Baseline patient characteristics of interest included age, sex, New York Heart 

Association (NYHA) functional class, maximal left ventricular wall thickness, maximal left 

ventricular outflow tract (LVOT) gradient, a history of syncope, implantable cardioverter-

defibrillator (ICD), amount of alcohol used (ASA studies), and concomitant mitral valve 

surgery (myectomy studies).  

Primary outcomes of interest were mortality, cause of death 

(cardiac/noncardiac/unknown), sudden cardiac death (SCD), aborted SCD, and appropriate 

ICD shocks. Cardiac death (i.e., HCM-related mortality) was defined as death due to heart 

failure, SCD, or stroke associated with atrial fibrillation; SCD was defined as instantaneous 

and unexpected death, and aborted SCD was defined as successful resuscitation after 

cardiac arrest. Secondary outcomes of interest were periprocedural complications (death, 

permanent pacemaker implantation, stroke, tamponade, sustained ventricular 

tachycardia, and ventricular fibrillation), length of hospitalization, LVOT gradient after ≥3 

months, NYHA functional class after ≥3 months, and reintervention (ASA or myectomy).  

 

Statistical analysis  

Descriptive statistics of patients before the intervention are weighted medians and 

interquartile ranges. SEs for the differences in weighted medians between the ASA and 

myectomy group were estimated by 10,000 bootstraps of the weighted-median 

differences. p Values for the pooled incidence rate differences and weighted medians 

were calculated using the Wald test. Random-effects meta-analysis was conducted using 

“metan” function with “randomi” option in Stata version 12.1 (StataCorp LP, College 

Station, Texas), which derives the estimates of heterogeneity from an inverse variance 

fixed-effects model. Heterogeneity among studies was estimated by the chi-square test 

and I
2
 statistics. Potential sources of heterogeneity were explored by meta-regression 

analysis, using “metareg” function in Stata. In all analyses, a p value <0.05 was considered 

significant. 
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Results 

 

Systematic review  

The search strategy retrieved 2,918 references. After eliminating double hits, a total of 

1,317 unique references remained (Figure 1). After applying the pre-determined inclusion 

and exclusion criteria during the initial review, a total of 50 studies were selected for 

further evaluation. Twenty-two studies were subsequently excluded because of 

overlapping study periods with cohorts containing more patient-years of follow-up (7–28). 

For the same reason, only the ASA cohort from the study by Sorajja et al. (29) was 

included. A study (30) of the outcome of patients who underwent myectomy between 

1960 and 1981 was not found eligible because 47% of the surgical procedures were 

performed using a transventricular or combined approach, unlike the myectomy 

techniques, as described by Morrow et al. (4) in the other studies. Two studies were 

excluded because of insufficient baseline characteristics (31) and exclusion of patients 

with a complete atrioventricular block after ASA (32). Last, the study by Sathyamurthy et 

al. (33) was excluded because of the lack of an accurate description of the follow-up 

duration. Twenty-four studies were selected for inclusion, containing 11 ASA cohorts 

(29,34–43) and 16 myectomy cohorts (40,41,43–56).  

 

Study characteristics  

The characteristics of the studies and their cohorts are shown in Table 1. The myectomy 

cohorts contained a total of 2,791 patients, with a mean follow-up of 7.4 years. The ASA 

cohorts contained a total of 2,013 patients, with a mean follow-up of 6.2 years. The 

median age in the ASA cohorts was 56 years compared with 47 years in the myectomy 

cohorts (p = 0.009). Other baseline characteristics did not differ significantly between the 

ASA and myectomy cohorts. 

 

Periprocedural outcomes  

Periprocedural (≤30 days) outcomes are shown in Online Table 2. There were 61 

periprocedural deaths in the myectomy cohorts and 20 in the ASA cohorts. Weighted for 

cohort size, periprocedural mortality was 1.3% (95% CI: 0.7% to 1.8%) after ASA and 2.5% 

(95% CI: 1.4% to 3.6%) after myectomy (p = 0.051). Cardiac mortality approximated all-

cause mortality (1.1% vs. 2.5%; p = 0.035). Permanent pacemaker implantation was 

necessary after ASA in 10.0% (95% CI: 7.8% to 12.1%) of patients compared with 4.4% 

(95% CI: 2.6% to 6.2%) after myectomy (p < 0.001). The incidence of tamponade and 

stroke was similar at ≤1% after both ASA and myectomy (p = 0.50 and p = 0.15, 

respectively). Periprocedural adverse arrhythmic events (AAEs), comprising sustained 
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ventricular fibrillation, were similar after ASA compared with myectomy (2.2% vs. 1.0%; p 

= 0.091). Hospitalization duration was only reported for 2 myectomy cohorts and was 

therefore disregarded.  

In light of potentially less developed periprocedural care in the 20th century, when we 

excluded studies from before 2000, the periprocedural mortality rate of myectomy further 

approximated that of ASA (1.1% vs. 1.3%, respectively; p = 0.75). Similarly, the rates of 

pacemaker implantation (4.0% vs. 10.0% after ASA; p < 0.001) and periprocedural AAE 

(0.6% vs. 2.2% after ASA; p = 0.055) after myectomy were lower. 

 

Long-term outcomes  

Long-term outcomes per study are shown in Table 2. In the myectomy cohorts, there were 

302 all-cause deaths during follow-up (i.e., after 30 days post-procedure), of which 175 

were HCM related. In the ASA cohorts, there were 191 deaths, of which 76 were HCM 
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related. Pooled all-cause mortality rates after myectomy and ASA were similar (1.44% per 

year vs. 1.52% per year; p = 0.78) (Figure 2). The rate of HCM-related mortality was 0.50% 

per year after ASA and 0.74% per year after myectomy (p = 0.013). There were 

significantly more unknown causes of death in the ASA cohorts (p = 0.002). Moderate 

heterogeneity was present for all-cause mortality in both the ASA (I
2
 = 52%; p = 0.023) and 

myectomy (I
2
 = 61%; p = 0.001) groups. Meta-regression showed that ASA cohorts with 

older patients had higher all-cause mortality rates (p = 0.02); hence, age explained some 

of the heterogeneity in this group (I
2
 residual = 28%, p for heterogeneity = 0.19) (Online 

Figure 1). None of the remaining study-level covariates depicted in Table 1 showed a 

significant association with mortality across the ASA cohorts, nor were there any of the 

investigated covariates significantly related to mortality across myectomy cohorts.  
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The rate of (aborted) SCD during long-term follow-up was 0.41% per year after ASA and 

0.49% per year after myectomy (p = 0.47) (Figure 3). The description of appropriate ICD 

shocks was incomplete and unevenly distributed over the 2 groups (8 of 11 of the ASA 

cohorts vs. 4 of 16 of the myectomy cohorts). In part, this can be explained by the fact that 

one-half of the myectomy cohorts are from the year 2000 or earlier, when ICD 

implantation was less common. When appropriate ICD shocks were excluded from the 

(aborted) SCD endpoint, the event rates were 0.34% per year after ASA and 0.47% per 

year after myectomy (p = 0.16) (Online Figure 2). Heterogeneity was present for SCD only 

in the myectomy cohorts when ICD shocks were included (I
2
 = 43%; p = 0.038). On meta-

regression analysis, this heterogeneity was not explained by any of the investigated study-

level covariates. 
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Clinical efficacy  

Improvement of functional status, LVOT gradient reduction, and need for reintervention 

are depicted in Online Table 3. NYHA functional class during follow-up was reported as 

either mean class or percentage of patients remaining in NYHA functional class III/IV, 

making comparisons difficult. The median reduction in NYHA functional class was 45% 

after both ASA and myectomy. The median amount of patients remaining in NYHA 

functional class III/IV was 8% after ASA and 5% after myectomy (p = 0.43). The reduction in 

LVOT gradient was 71% after ASA and 77% after myectomy (p = 0.63). The number of 

reinterventions (either ASA or myectomy) was significantly higher after ASA (n = 165) 

compared with myectomy (n = 45). Weighted for cohort size, this translated to a need for 

reintervention in 7.7% (95% CI: 4.2% to 11.1%) of the patients who underwent ASA 

compared with 1.6% (95% CI: 0.6 to 2.6) after myectomy (p = 0.001). 

 

Discussion  

 

This is the first systematic review that considers the long-term outcomes after ASA and 

surgical myectomy. The most important finding of this analysis is that after ASA and 

myectomy, both mortality and SCD risk are similarly low. Furthermore, we found that 

patients who undergo ASA have a significantly higher risk of permanent pacemaker 

dependency and need for additional septal reduction therapy compared with those who 

undergo myectomy. 

 

SCD after ASA and myectomy  

Since the introduction of ASA, there have been concerns regarding the arrhythmogenic 

effect of the ablation scar in patients already at an increased risk of life-threatening 

arrhythmias. Studies of short-term follow-up after ASA have described frequent episodes 

of AAEs (27,57,58). Our findings do not confirm this by showing a periprocedural AAE rate 

of just 2%, similar to that with myectomy.  

Several meta-analyses comparing ASA and myectomy have been performed before 

(5,6,59,60), but were only able to compare short-term results. Even the 2 meta-analyses 

published in 2010 did not reach a long enough cumulative follow-up time to make a 

definitive statement on the long-term outcomes of ASA. The analysis by Agarwal et al. (5) 

had a maximum median follow-up period across the cohorts of 2.2 years, and the study by 

Leonardi et al. (6) had a significant difference in follow-up duration between the ASA and 

myectomy cohorts, with a median follow-up of 1,266 patient-years in the myectomy 

studies and 51 patient-years in the ASA studies.  

There are 2 large studies in our analysis that compare the SCD risk of ASA with that of 

myectomy. Sorajja et al. (29) examined 177 ASA patients and 177 age- and sex-matched 
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myectomy patients with an average follow-up of 5.7 years. They found annual SCD rates 

(including unknown deaths) of 1.3% per year after ASA and 1.1% per year after myectomy. 

Vriesendorp et al. (43) examined 321 ASA patients and 253 myectomy patients and 

compared their outcomes with the outcomes of 349 nonobstructive HCM patients, with 

an average follow-up of 7.6 years. They found annual SCD rates (including unknown 

deaths) of 1.0% per year after ASA and 0.8% per year after myectomy. The present meta-

analysis confirms these findings that the long-term risk of SCD after both myectomy and 

ASA is low. 

 

Periprocedural complication and reintervention  

The main differences between the 2 interventions were found in the secondary endpoints. 

The most frequent periprocedural complication was an atrioventricular block requiring 

permanent pacemaker implantation. This was performed in 10% of the patients after ASA 

compared with 4% after myectomy. Surgical myectomy was not significantly more 

effective in reducing NYHA functional class and LVOT gradient at ≥3 months. We think, 

however, that the need for reintervention is the best clinical parameter for determining 

the overall efficacy of the procedures. Our results show that reintervention was necessary 

after ASA in 7.7% of the patients compared with only 1.6% after myectomy.  

We think that these findings are important to discuss with patients when they are 

being informed about the possibilities and limitations of septal reduction therapy. Surgical 

myectomy is open-heart surgery with relatively long rehabilitation. However, patients who 

undergo ASA have more than twice the risk of permanent pacemaker implantation and a 5 

times higher risk of the need for additional septal reduction therapy (ASA or myectomy, 

depending on the presence of an additional suitable septal perforator). For these reasons, 

myectomy might be more suitable for younger patients. However, our results show that 

there is no increased long-term risk of life-threatening arrhythmias after ASA and that ASA 

is still effective for the relief of symptoms in the majority of patients (92%) without the 

need for pacemaker implantation in most (90%). 

 

Patient selection and specialized care  

Important developments in imaging and new procedural techniques have improved the 

efficacy and safety of both procedures. Guidance by myocardial contrast 

echocardiography made better predictions of the effect of ASA possible (61), and recently 

developed periprocedural image guidance does the same for myectomy (62). 

Furthermore, new surgical techniques such as transatrial and transmitral myectomy (with 

or without robotic assistance), as alternatives to the traditional transaortic approach, 

make better visualization of the septum possible (63,64). These advances reduce the risks 

of both ASA and myectomy.  
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In line with the 2011 American College of Cardiology (2) and the 2014 European Society of 

Cardiology (3) guidelines, we recommend that all patients considered for septal reduction 

therapy are assessed by a multidisciplinary heart team (consisting of at least 1 

cardiothoracic surgeon, an interventional cardiologist, and a cardiologist specializing in the 

care of patients with HCM) to determine the optimal therapy by taking into account 

factors like mitral valve anatomy, septal thickness, age, and comorbidities. Furthermore, 

surgical myectomy and ASA should be performed by experienced operators and confined 

to centers with substantial and specific expertise in HCM care. 

 

Study limitations  

As shown in Table 1, the patients who underwent ASA and myectomy are inherently 

different. The direct comparisons as made by meta-analyses are therefore more difficult 

to interpret. Most importantly, the patients in the ASA cohorts were older than those in 

the myectomy cohorts (median age, 56 vs. 47 years). In fact, in the meta-regression 

analysis, ASA cohorts with older patients had higher all-cause mortality rates. Therefore, 

unmeasured, age-related confounders such as comorbid illness may have been more 

prevalent in ASA cohorts and may have increased all-cause mortality after ASA.  

Another important limitation is the great dispersion in study periods between the 

myectomy and ASA cohorts, with one-half of the myectomy studies from the year 2000 or 

earlier. Although meta-regression analysis found no significant association between study 

period and all-cause mortality, of the myectomy studies from before 2000, all but 1 had 

above average periprocedural mortality rates (Heric et al. [48], 6.2%; Schulte et al. [55], 

4.9%; Krajcer et al. [49], 4.7%; Gol et al. [46], 4.3%; Schonbeck et al. [54], 3.6%). This might 

be explained by the less developed periprocedural care in the early days of surgical 

myectomy and limited operator experience. When we excluded studies from before the 

year 2000, the periprocedural mortality rate of myectomy approximated that of ASA (1.1% 

vs. 1.3%, respectively). In doing so, the long-term mortality rate of myectomy was still 

similar to that of ASA (i.e., 1.42% per year after myectomy vs. 1.52% per year after ASA; p 

= 0.73).  

Finally, because analyses were applied to cohort data instead of individual patient 

characteristics, the results of the regression models apply to cohorts rather than individual 

patients. The data shown here are therefore mainly descriptive, and conclusions should be 

drawn with caution.  

 

  



CHAPTER 4

 

63 

Conclusions  

 

Long-term mortality and (aborted) SCD rates after ASA and myectomy are similarly low. 

Patients who undergo ASA have more than twice the risk of permanent pacemaker 

implantation and a 5 times higher risk of the need for additional septal reduction therapy 

compared with those who undergo myectomy.  
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Supplemental material 

 
Online Table 1. Search terms for systematic review per database with amount of 

corresponding hits. 

 

Database Hits Search term 

Embase.com  1052 ('hypertrophic cardiomyopathy'/de OR 'familial hypertrophic cardiomyopathy'/de OR 
'hypertrophic obstructive cardiomyopathy'/de OR (((hypertroph* OR obstruct*) 
NEAR/3 (cardiomyopath* OR 'subaortic stenosis' OR Asymmetric*)) OR hcm OR 
hocm OR ihss):ab,ti) AND ('muscle resection'/exp OR myotomy/de OR 
myomectomy/de  OR  (((septal OR alcohol) NEAR/3 ablat*) OR ((muscle OR septal) 
NEAR/3 (resect* OR cut* OR excis* OR extirpat* OR reduct*)) OR myectom* OR 
myotom* OR myomectom* OR morrow OR tash OR ASA OR PTSMA):ab,ti) AND 
[english]/lim NOT ([Conference Abstract]/lim OR [Letter]/lim OR [Note]/lim OR 
[Conference Paper]/lim OR [Editorial]/lim) 

Medline 
(OvidSP) 

910 (exp Cardiomyopathy, Hypertrophic/ OR (((hypertroph* OR obstruct*) ADJ3 
(cardiomyopath* OR subaortic stenosis OR Asymmetric*)) OR hcm OR hocm OR 
ihss).ab,ti.) AND ((((septal OR alcohol) ADJ3 ablat*) OR ((muscle OR septal) ADJ3 
(resect* OR cut* OR excis* OR extirpat* OR reduct*)) OR myectom* OR myotom* 
OR myomectom* OR morrow OR tash OR ASA OR PTSMA).ab,ti.) AND english.la. 
NOT (letter OR news OR comment OR editorial OR congresses OR abstracts).pt. 

Cochrane  24 ((((hypertroph* OR obstruct*) NEAR/3 (cardiomyopath* OR 'subaortic stenosis' OR 
Asymmetric*)) OR hcm OR hocm OR ihss):ab,ti) AND ((((septal OR alcohol) NEAR/3 
ablat*) OR ((muscle OR septal) NEAR/3 (resect* OR cut* OR excis* OR extirpat* OR 
reduct*)) OR myectom* OR myotom* OR myomectom* OR morrow OR tash OR ASA 
OR PTSMA):ab,ti)  

Web-of-
science 

706 TS=(((((hypertroph* OR obstruct*) NEAR/3 (cardiomyopath* OR "subaortic stenosis" 
OR Asymmetric*)) OR hcm OR hocm OR ihss)) AND ((((septal OR alcohol) NEAR/3 
ablat*) OR ((muscle OR septal) NEAR/3 (resect* OR cut* OR excis* OR extirpat* OR 
reduct*)) OR myectom* OR myotom* OR myomectom* OR morrow OR tash OR ASA 
OR PTSMA)) ) AND LA=(english) AND DT=(Article) 

PubMed 
publisher 

26 ((((hypertroph*[tiab] OR obstruct*[tiab]) AND (cardiomyopath*[tiab] OR subaortic 
stenosis OR Asymmetric*[tiab])) OR hcm OR hocm OR ihss)) AND ((((septal OR 
alcohol) AND ablat*[tiab]) OR ((muscle OR septal) AND (resect*[tiab] OR cut*[tiab] 
OR excis*[tiab] OR extirpat*[tiab] OR reduct*[tiab])) OR myectom*[tiab] OR 
myotom*[tiab] OR myomectom*[tiab] OR morrow OR tash OR ASA OR PTSMA)) AND 
english[la] AND publisher[sb] 

Google Scholar 200 "hypertrophic cardiomyopathy"|"hypertrophic * cardiomyopathy" 
"septum|septic|alcohol 
resection|ablation"|myotomy|myomectomy|tash|ASA|PTSMA 
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Online Table 2. Peri-procedural outcomes of studies included in meta-analysis. 

 

Study 
Pacemaker 

implantation 
Tamponade Stroke sVT VF Total AAE cardiac 

mortality 
all cause 
mortality 

ASA 
        

de la Torre 
Hernandez 2014 34 

5 1 0 1 0 1 0 0 

Fernandes 2008 35 
52 0 0 0 3 3 5 6 

Guo 2007 36 
1 0 0 0 1 1 0 0 

Jensen 2013 37 
47 5 2 7 0 7 5 5 

Klopotowski 2010 
38 

11 0 0 0 0 0 0 0 

Lyne 2010 39 
0 0 0 0 0 0 0 0 

Samardhi 2014 40 
7 0 0 1 2 3 0 0 

Sedehi 2014 41 
4 1 0 0 0 0 0 0 

Sorajja 2012 29 
36 6 1 3 3 6 2 2 

Veselka 2014 42 
14 0 0 6 1 7 1 2 

Vriesendorp 2014 
43 

- 2 - 1 10 11 5 5 

Total: 177 15 3 19 20 39 18 20 
% (CI): 10.0 (7.8-

12.1) 
0.6 (0.1-

1.1) 
0.3 (0.0-

0.8) 
0.8 (0.2-

1.4) 
0.8 (0.2-

1.4) 
2.2 (1.1-

3.3) 
1.1 (0.6-

1.6) 
1.3 (0.7-

1.8) 
Surgical myectomy 
Cohn 1992 44 

2 0 0 0 0 0 0 0 
Desai 2013 45 

7 - 5 - 0 0 0 0 
Gol 1997 46 

0 1 0 0 1 1 3 3 
Havndrup 2000 47  1 2 0  - 0 0 0 0 
Heric 1995 48 

17 4 5 0 1 1 10 11 
Krajcer 1989 49 

4 - 0 - 4 4 6 6 
Lisboa 2011 50 

2 0 2 1 0 1 1 1 
Merrill 2000 51 

0 1 0 0 0 0 0 0 
Minami 2002 52 

6 0 0 0 0 0 0 1 
Ommen 2005 53 

3 -  - - - - 2 2 
Samardhi 2014 40 

3 1 1 0 0 0 2 2 
Schonbeck 1998 54 

5 1 0 0 1 1 4 4 
Schulte 1993 56 

- - - - - - 18 18 
Sedehi 2014 41 

11 0 0 0 0 0 5 5 
Vriesendorp 2014 
43 

- 0 - 0 1 1 3 3 

Woo 2005 56 21 - - - - - 5 5 
Total:  82 10 13 1 8 9 59 61 
% (CI): 4.4 (2.6-6.2) 1.0 (0.0-

2.0) 
0.9 (0.3-

1.6) 
0.4 (0.0-

1.4) 
0.3 (0.0-

0.8) 
1.0 (0.1-

1.8) 
2.5 (1.3-

3.6) 
2.5 (1.4-

3.6) 
P: <0.001 0.50 0.15 0.47 0.22 0.091 0.035 0.051 

Values are n unless otherwise indicated; AAE – adverse arrhythmic events; ASA – alcohol septal ablation; CI – 
confidence interval; sVT – sustained ventricular tachycardia; VF – ventricular fibrillation; P = P-value for 
difference between ASA and myectomy groups. 
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Online Table 3. Clinical efficacy of alcohol septal ablation and surgical myectomy. 

 

Study 
NYHA, 
%RED 

NYHA 
III/IV, % 

LVOT, 
%RED  

Re-intervention 

ASA 
     

de la Torre Hernandez 2014 34  - 13 74 
 

0 

Fernandes 2008 35 -  - 67 
 

100 

Guo 2007 36 

 
53  - - 

 
0 

Jensen 2013 37  - 8 90 
 

- 

Klopotowski 2010 38  -  - 79 
 

- 

Lyne 2010 39 63 0 80 
 

2 

Samardhi 2014 40  - 5 63 
 

8 

Sedehi 2014 41 50  - 66 
 

0 

Sorajja 2012 29  -  - - 
 

15 

Veselka 2014 42 45  - 71 
 

9 

Vriesendorp 2014 43  -  - 90 
 

31 

Weighted median: 

(IQR): 

45 

(45-50) 

8.0 

(8.0-8.0) 

71 

(67- 90) 

Total: 

% (CI): 

165 

7.7 (4.2–11.1) 

Surgical myectomy 

Cohn 1992 44 45 19 95 
 

0 

Desai 2013 45 - 5 69 
 

8 

Gol 1997 46 38 5 77 
 

0 

Havndrup 2000 47  38 9 83 
 

0 

Heric 1995 48 50 6 77 
 

22 

Krajcer 1989 49 34 27 74 
 

0 

Lisboa 2011 50 55  - 77 
 

0 

Merrill 2000 51  -  - - 
 

0 

Minami 2002 52 33  - 82 
 

2 

Ommen 2005 53 48 6 96 
 

- 

Samardhi 2014 40  - 0 83 
 

0 

Schonbeck 1998 54  - 12 99 
 

3 

Schulte 1993 55 45 4 - 
 

3 

Sedehi 2014 41 44  - 66 
 

0 

Vriesendorp 2014 43   -  - 90 
 

6 

Woo 2005 56  - 17 - 
 

1 

Weighted median: 

(IQR): 

45 

(44-48) 

4.5 

(4.5-12) 

77 

(69-90) 

Total: 

% (CI): 

45 

1.6 (0.6-2.6) 

P: 0.94 0.43 0.63  0.001 

Values are n unless otherwise indicated; ASA – alcohol septal ablation; CI – confidence interval; IQR – 
interquartile range; LVOT – left ventricular outflow tract; NYHA – New York Heart Association; RED – 
reduction; P = P-value for difference between ASA and myectomy groups. 

 

 



Meta-analysis of Long-term Outcomes after Septal Reduction Therapy

 

    70 

 
Online Figure 1. All-cause mortality bubble plots for mean age in alcohol septal ablation 

cohorts (left) and surgical myectomy cohorts (right), with fitted regression lines in red, and 

estimates from each cohort in green with the circles size being proportional to the inverse of 

each study variance. The myectomy study by Havendrup et al was censored from the plot, 

but included in the estimates. 
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Online Figure 2. Forest plots and pooled estimates of (aborted) SCD rates after alcohol 

septal ablation and surgical myectomy, excluding ICD shocks. 
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